Abstract: This study was carried out at the Field Crops Department, Faculty of Agriculture, University of Ankara during the years of 2000-2001. The aim of this research was to adapt some anise populations (Gölhisar, Karamanl ı , Tefenni, Ye ş ilova) to the Ankara conditions the four different anise populations and sowing times were studied. The field trials were arranged in split plot design with four replications, anise populations were main plots while sowing times were sub plots. According to the results of this research, average value were as follows, plant height 44.7-50.2 cm, seed yield 48.5-81.8 kg/da, biological yield 190.3-352.7 kg/da, branch number 5.61-7.20, 1000 seed weight 4.01-5.46 g and essential oil ratio 2.09-3.11 %. Regarding the seed yield, the highest values were obtained from Karamanl ı and Gölhisar populations.
Introduction
Anise (Pimpinella anisum L.) is an annual aromatic crop, belonging to the Apiaceae (Umbelliferae) family. Genus Pimpinella contains 23 species and 8 of them are endemic in Turkey. Pimpinella anisum is one of the most important species, which grows in different regions of Turkey (Davis 1972) . Anise is native to the Middle East and it was known in ancient Egypt (Hemphill and Hemphill 1988) .
Anise is cultivated in Turkey for domestic consumption and export with planting area of about 21.000 ha and annual seed production 11.000 tons in 2001 (Anonymous 2001) . In the world, important producer countries of anise are India, Mexico, Egypt, China, Spain, Italy, Germany, France, Syria, Bulgaria and Tunisia (Reineccius 1994 ).
The Romans discovered that the anise seeds and other aromatic spices helped the digestion and they used it an ingredient of a special cake. The people of Asia Minor Greek found it for many medicinal applications (Owyer and Rattray 1997) . Pimpinella anisum is primarly grown for its seeds that are currently used for flavoring. The essential oil of anise seeds also valuable in perfumery and in medicine. In Turkish folk medicine, this plant, especially its seeds have been used as appetizer, diuretic and tranquillizer. Especially, this plant is extensively used in beverage production in Turkey (Baytop 1984 , Gülçin et al. 2003 .
Anise is cultivated mostly in the provinces of Burdur, Denizli, Afyon, Antalya and Bursa in Turkey (Anonymous 2000) . The purpose of the present study was to adapt some anise populations to Ankara conditions and similar ecologies.
Materials and Methods
This research was carried out in the experimental field and laboratories of the Field Crops Department, Faculty of Agriculture, University of Ankara in the growing seasons of 2000 and 2001. Seed materials were collected fı-om Gölhisar, Karamanl ı , Tefenni and Ye şilova districts belong to Burdur province. Burdur is the most important' province in which anise is cultivated in Turkey.
The experiments were designed on the basis of split plot of randomized blocks design with four replications in this study, four anise populations (Gölhisar, Karamanl ı , I Ankara Univ. Faculty of Agriculture Department of Agronomy -Ankara population to Ankara conditions" Tefenni and Yeş ilova) and four different sowing times were used as experimental factors. Sowing times were arranged at intervals of two weeks and first sowing was performed at the beginning of March. Experiments were watered two times in both years but no fertilizer was applied. Planting rate was 2 kg/da. Each populations were planted in a fıve-row plot that was 3 m long with 30 cm between rows. At the harvesting time, the following traits were observed: plant height, seed yield, biological yield, branch number, 1000 seed weight and essential oil ratio. Essential oil content was determined by using the water distillation method. Ali results by characters were subjected to analysis of variance and Duncan's Multiple Range Test was performed in order to find differences among the factors (Yurtsever 1984) .
Results and Discussion
The results of plant height, seed yield, biological yield, branch number, 1000 seed weight and essential oil ratio were presented in Table 1 and Table 2 .
Plant height:
The average plant height values ranged between 44.7-50.2 cm. The highest value was measured in combination of ST1 x P4 while the lowest was ST4 x P4 (Table 1 ). There was no significant difference among average sowing times and populations. However, the maximum plant height was recorded in first sowing time (49.3 cm) and in both populations of Gölhisar and Karamanl ı . Hemphill and Hemphill (1988) and Dwyer and Rattray (1997) , reported similar data as between 45-60 cm and 30-60 cm, respectively.
Seed yield: There were significant differences among the seed yields of populations and sowing times. Also an interaction between two factors was statically• important. Regarding interaction, the highest value with 81.8 kg/da was obtained in ST İ x P2 combination whereas the lowest seed yield was in ST4 x P3 (48.5 kg/da) ( Table  1 ). The nine different groups were obtained statically. Seed yield values varied between 52.9 kg/da (ST4) and 72.1 kg/da (ST1) in sowing times while it was changed between 56.3 kg/da (P3) and 67.4 kg/da (P2) in populations. The results showed that delaying the sowing time decreased the seed yield. The results showed similarities with the data of Maheshwari et al. (1984) and Gangrade et al. (1989) , reported 50.1 kg/da and 80.4 kg/da seed yield, respectively.
Biological yield:
The average biological yield changed between 190.3-352.7 kg/da ( Table 1 ). The highest value was in ST1 x P4 and the lowest was in ST4 x There was only significant differenc: among the sowing times. Maximum biological yield was determined in the first sowing time with 342.5 kg/da whereas the minimum value was recorded in the fourth sowing time with 201.5 kg/da. There was no significant difference among the populations. Arslan et al. (1999) reported the average values of 169.8-237.5 kg/da lower than our data.
Branch number:
The highest branch number with 7.20 was measured in the combination of ST4 x P2 while• the lowest value was 5.61 in ST2 x P4 (Table 2 ). Significant differences were observed in terms of branch number among the sowing times and three groups were formed. Bayram (1992) , recorded 6.51-7.90 branch number per plant. 1000 seed weight: Statistically, there were significant differences among the sowing times, population and interaction of sowing times x populations (ST x P). The average values changed between 4.01-5.46 g. The maximum data was in ST İ x P3 while the minimum value was in ST3 x P4 (Table 2 ). First sowing time had the highest 1000 seed weight with 5.21 g while population 2 had the highest value with 4.69 g. These results were higher than the data of Otan et al. (1991) (3.18-3.75 g) and Bayram (1992) (2.37-2.65 g).
Essential oil ratio: There were significant difference among the sowing times and populations. The interaction between sowing times and populations was not found important, statically. Essential oil ratios ranged between 2.09-3.11 %. The highest ratio was recorded in ST2 x P2 when the lowest ratio was in ST4 x Pi (Table 2) . In sowing times, it was between 2.27-2.97 % and in populations, it was between 2.49-2.80 %. Similarly with our results Gangrede et al. (1989) reported that essential oil ratio was higher in earlier sowing. Melchion and Kasther (1974) and Kevsero ğ lu (1982) recorded similar data with 2.3 % and 2.10-2.83 %, respectively.
In conclusion, anise 'is cultivated mostly in the provinces of Burdur, Denizli, Afyon, Antalya and Bursa. The results of this results showed that anise can be cultivated in Ankara and similar conditions with irrigation application. Average anise seed yield is about 60 kg/da in Turkey. In this study, especially earlier sowing time, seed yield was obtained more than average of Turkey.
